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Abstract
Self-care behaviors are crucial for following the complex regimen after lung transplantation, yet
little is known about recipients’ levels of self-care agency (the capability and willingness to
engage in self-care behaviors) and its correlates. We examined levels of self-care agency and
recipient characteristics (socio-demographics, psychological distress, quality of relationship with
primary lay caregiver, and health locus of control) in 111 recipients. Based on Perceived Self-Care
Agency scores, recipients were assigned to either the low or high self-care agency comparison
group. Characteristics were compared between groups to identify characteristics likely to be
associated with lower self-care agency. Mean (S.D.) score for self-care agency (scale range 53–
265) was 223.02 (22.46). Recipients with lowest self-care agency scores reported significantly
poorer quality of caregiver relationships (p < .001) and greater psychological distress (p < .001).
After controlling for psychological distress, the quality of the recipient-caregiver relationship
remained significantly associated with self-care agency. Every one-point decrease in the quality of
caregiver relationship increased the risk of low self-care agency by 12%. Recipients with poorer
caregiver relationships and greater psychological distress may need additional support to perform
the self-care behaviors expected after lung transplantation.
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INTRODUCTION
Lung transplantation is one of the few treatments known to improvehealth-related quality of
life and prolong survival for persons with end-stage lung disease. To date, over 30,000
persons have undergone lung transplantation world-wide.1 While most lung recipients
experience an early dramatic improvement in their underlying conditions, over time they are
at greater risk of developing transplant-related complications such as allograft rejection and
recurrent infection than other solid organ recipients.2 The extent to which recipients perform
self-care behaviors such as: adhering to the prescribed medical regimen, performing self-
monitoring, attending to subtle changes in one’s health status, interpreting the importance of
signs and symptoms, communicating changes to a clinical provider in a timely manner, and
adopting healthy behaviors, has been shown to be clinically important for promoting healthy
outcomes and demonstrating stewardship of the scarce donor organs available for
transplantation.3–6 Thus, to manage their illness and maximize transplant outcomes, lung
recipients are expected to actively engage in a variety of self-care practices.
Self-care agency, defined as the acquired capability and willingness to perform behaviors on
one’s own behalf to maintain health and well-being or manage disease and illness,7 has been
identified as the primary mechanism responsible for the performance of self-care behaviors
and improvements in health outcomes among patients with chronic conditions.8–13 Self-care
agency levels are thought to be influenced by factors such as socio-demographic
characteristics (including age,14 gender,8, 15 adequacy of family income8, 14, 16),
psychological distress,8 marital status,17 quality of social and family relationships,8, 14, 18
and beliefs about the locus of control over health.7, 8, 15 Yet such relationships among lung
recipients at the time of transplant have not been examined. A better understanding of the
characteristics that are associated with lower self-care agency among lung recipients, and
thus may influence their ability to engage in self-care behaviors, is important given the
serious consequences of failing to prevent, detect, and treat transplant related complications.
The goals of this study were to examine the level of self-care agency among lung transplant
recipients and to explore potential differences between recipients with low and high self-
care agency after transplantation.
MATERIALS AND METHODS
Sample
The sample was comprised of lung recipients participating in a research trial comparing
methods of tracking health information at home after transplantation. All adults (aged 18+)
who received lung transplants at the UPMC Health System-Presbyterian Campus between
January 2009 and August 2010 and survived the Intensive Care Unit recovery period were
eligible for inclusion with the following exceptions: (i) recipient of any prior transplant (to
avoid history and experiential effects); (ii) a condition that precluded discharge from the
hospital; or (iii) inability to participate in their own care or provide informed consent. Of the
160 eligible lung transplant recipients, 5 were unexpectedly discharged before they could be
approached and 44 refused to participate. The final sample of 111 lung recipients did not
differ from recipients who refused to participate on any socio-demographic characteristics;
however the majority of recipients who refused to enroll in the study reportedly did so
because of feeling overwhelmed by hospital routines and preparations for discharge.
Dabbs et al. Page 2














The University of Pittsburgh’s Institutional Review Board approved the study protocol. All
recipients provided written informed consent. When hospital discharge was imminent, and
recipients completed the routine pre-discharge educational program, instruments regarding
self-care agency and recipient characteristics (socio-demographics, symptoms of
psychological distress, quality of relationship with primary lay caregiver, and health locus of
control beliefs) were administered as part of their baseline assessment for the clinical trial
and thus available for analysis in this study.
Measures
Self-care agency—Recipients’ perceptions of their level of self-care agency were
assessed using the Perception of Self-Care Agency (PSCA),19 a 53 item, Likert-type, self-
report instrument with established psychometric properties. In prior studies, internal
consistency reliability for the scale (Cronbach’s α) was 0.93, and test-retest reliability was
0.85.19 Construct validity was demonstrated by significant correlations between the PSCA
and actual performance of self-care behaviors (r=.29=.76).20, 21 Examples of PSCA items
include: I use information I get to help me take care of myself and I do not know exactly
what I am aiming for when it comes to taking care of myself. Positively worded items are
scored as (1 = never like me to 5 = always like me); negatively worded items were reversed
coded, then summed, yielding a score ranging from 53 to 265; higher scores indicate a
higher level of self-care agency. Cronbach’s α for the PSCA in the current sample was 0.95.
Socio-demographic characteristics—Demographic characteristics were determined
using a Socio-Demographic Profile that included age, gender, race/ethnicity, education,
adequacy of household income, and marital status.
Psychological distress—Symptoms of psychological distress were measured using the
Anxiety and Depression Subscales of the Symptom Checklist 90-Revised (SCL-90-R).22
These self-report subscales measure the severity of anxiety and depression symptoms during
the prior two weeks. Items are rated on a five-point Likert-type, scale (0 = not at all to 4 =
extremely distressed). Subscale scores are computed by averaging items. Higher scores
reflect higher levels of distress. Previously reported test-retest reliability coefficients ranged
from .80 to .90.22 For the current analyses, the anxiety and depressive symptom sub-scale
scores were used to identify which recipients reported clinically significant psychological
distress (defined as any score exceeding one standard deviation above the gender-specific
normative mean on either the anxiety or depression sub-scale). [Devito Dabbs, Dew et al 2003]
Cronbach’s α for the anxiety and depression subscales in the current sample were .83 and .
92, respectively.
Quality of relationship with primary lay caregiver—The Dyadic Adjustment Scale
(DAS),23 was adapted to measure the quality of the recipients’ relationships with their
primary lay caregivers. The DAS is a 15-item, self-report measure of the quality of the
relationship with the adult whom the recipient identifies as most involved in his/her daily
care. Higher scores reflect higher relationship quality. Although spouses (generally wives)
usually fulfill this caregiver role, the scale also has been found to be applicable for assessing
the supportive nature of non-spouse types of lung transplant recipient-caregiver dyads with
Cronbach’s α = 0.94. 24 Cronbach’s α = 0.86 for the DAS in this current sample.
Health locus of control—The Multidimensional Health Locus of Control Scale25, 26 was
used to assess the extent to which lung recipients believed that their health outcomes were, i)
primarily their own responsibility (internality locus of control), ii) the responsibility of their
health professionals (externality locus of control), or iii) primarily due to chance. Each of
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the 3 subscales is comprised of 6 items. Subscale scores range from 6–36 with higher scores
reflecting stronger beliefs in internality, externality, or chance. Cronbach’s α in the current
sample was 0.78.
Statistical Analysis
Descriptive statistics were used to score and examine distributions of self-care agency and
recipient characteristics. Internal consistency of all instruments was determined. Differences
in characteristics between recipients with lowest and higher self-care agency scores were
determined using chi-square with Fisher’s Exact Test for dichotomous variables,
independent-sample t-tests for normally distributed and Mann-Whitney U tests for non-
normally distributed continuous variables. Characteristics with significant differences
between groups were included as predictors in a logistic regression analysis with lower self-
care agency as the outcome variable. Odds ratios (OR) with confidence intervals and
parameter estimates were assessed. The Hosmer-Lemeshow (H-L) goodness of fit test 27 and
the chi-square test for coefficients were used to check model fit. All statistical tests of
significance were conducted using an alpha level of .05. SPSS version 20 (SPSS, Inc.) was
the statistical software utilized in all data analyses.
RESULTS
Sample characteristics
The sample included 111 recipients, who were evenly split by gender, and predominantly
white (90.1%) and currently married (73%), with a mean age of 55.98 ranging from 19–75
years (see Table 1). The majority of recipients reported that they completed some post-
secondary education (93.7%) and were on disability support (50.5%) or retired (32.4%).
Only 9% of recipients were employed and/or in school at the time of transplant, yet the
majority (83.8%) affirmed that their current household income met their basic needs, such as
food, housing, utilities, and health care. Patients were similar in gender, age, and ethnicity to
the population of adult lung recipients transplanted in the U.S. during the same time period.9
Self-care agency
Most recipients reported high levels of self-care agency. Mean levels of PSCA were 223.02
(22.46), range 159–263 and the distribution of self-care agency scores was negatively
skewed (see Figure 1: Box Plot of Self-Care Agency Scores, demonstrating scores per
quartiles). The 25th percentile score (207) was used as the cut point between the low (n=30)
and high (n=81) self-care agency groups.
Characteristics of recipients
Characteristics were compared between recipients with lowest and higher self-care agency
scores (see Table 1). There were no statistically significant differences between groups due
to age, gender, race, education, employment status, adequacy of household income, marital
status, pre-transplant diagnosis (obstructive versus non-obstructive), type of transplant
(single versus bilateral), days of mechanical ventilation, ICU stay, overall hospital length of
stay, discharge destination or health locus of control beliefs. Recipients with the lowest
levels of self-care agency (scores less than or equal to 207), and thus at highest risk for
difficulty performing self-care behaviors, were significantly more likely to have poorer
quality relationships with lay caregivers (p < .001), and more distress due to anxiety (p = .
002) and depression (p < .001).
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Characteristics with significant differences between groups, including the quality of the lay
caregiver relationship and presence of anxiety and depression, were considered for the
logistic regression analysis with lower self-care agency as the outcome variable. Anxiety
and depression were highly correlated (r= −.77) 28 therefore, a composite variable of any
clinically significant psychological distress (defined as presence or absence of clinically
significant anxiety and/or depression) was created and entered in the model. Since we were
interested in the group that had low scores on PSCA, they were coded as the reference group
(low=1, high=0) for the two-predictor logistic model (see Table 2). The H-L test of
goodness of fit (χ2 (8) = 12.341, p = .137) was not significant indicating that the model was
an appropriate fit for the data. Additionally, the addition of the two predictors was an
improvement over the null model (χ2 (2)= 27.362, p< .001). The results indicated that only
the quality of the caregiver relationship remained a significant predictor (OR = 0.89, p=.
001). The OR for the effect indicates that every one-point decrease in the quality of
caregiver relationship measure increases the risk of low self-care agency by 12%.
DISCUSSION
In this study we examined levels of self-care agency among lung transplant recipients,
identified characteristics of recipients with lowest self-care agency, and explored potential
correlates of self-care agency in order to better identify recipients who may be at risk for
difficulty engaging in self-care behaviors after transplantation. We found that most
recipients reported high levels of self-care agency. On average, recipients scored 223 (22.46)
on the Perceptions of Self-Care Agency scale with potential scores ranging from a low of 53
to a high of 265. Lung recipients’ PSCA scores were higher than other patient populations,
including patients whose mean self-care agency scores were 200.5 (22.8) on the day of
discharge from the hospital after coronary artery bypass surgery, 29 and between 119–209
after treatment of mood disorders.17 Possible explanations for the high levels of self-care
agency may include the fact that lung recipients already acquired the capability and
willingness to engage in self-care behaviors while managing their pre-transplant underlying
chronic lung diseases. Also the majority of recipients in this sample were relatively highly
educated and affirmed that their household income met their needs, thereby reducing
financial stressors and demands that may influence self-care agency. Another possible
explanation is the timing of our assessment of self-care agency; we measured self-care
agency prior to hospital discharge when recipients may be feeling overly confident about
their ability to perform the self-care behaviors that are expected of them after transplant. It is
also possible that participants in this study reported higher self-care agency because they
were less anxious about their impending discharge and thus better able to master the skills
necessary to perform self-care after transplant than other recipients who were unwilling to
be studied because of feelings of being overwhelmed during their hospitalization.
Recipients with the lowest levels of self-care agency (25th percentile), and thus at highest
risk for difficulty performing self-care behaviors, were significantly more likely to have
poorer quality relationships with lay caregivers and more psychological distress than
recipients with higher self-care agency. Differences in self-care agency due to recipient
characteristics (age, gender, race, education, employment, marital status, and household
income) were not significant and consistent with previous studies that reported only small
effects between socio-demographic characteristics and self-care behaviors.30 Exceptions
were that poorer quality of lay caregiver relationship and greater psychiatric distress differed
between low and high self-care agency.
The quality of the recipients’ relationship with their primary lay caregivers had an important
impact on level of self-care agency. These results are consistent with other reports, including
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synthesized evidence from meta-analyses, that suggest that social support from family and
friends were predictors of better adherence to the medical regimen, a major aspect of self-
care.31, 32 In the setting of lung transplantation, the quality of the lay caregiver relationship
is vital to the well-being, psychological functioning, and adherence of transplant recipients
particularly because lung recipients are expected to follow more complex medical regimens
and experience more post-transplant complications than do other types of solid organ
transplant recipients.33–39 Moreover, the quality of caregiver relationship remained
important for self-care agency after the presence of clinically significant psychological
distress was controlled.
Although we anticipated that psychological status at baseline would be influenced by the
stress of the postoperative recovery and impending discharge, examining psychological
distress at this point enabled us to describe how variations in psychological distress related
to self-care agency. The presence of any clinically significant psychological distress (due to
either anxiety and/or depression) was an important correlate of self-care agency. This
finding is particularly meaningful when one considers the fact that our sample may not have
included the most distressed lung recipients such as those who felt too overwhelmed to
participate in this study. Psychological distress is known to negatively affect transplant
recipients’ self-concept, motivation, sleep quality, ability to problem-solve, concentrate, and
cope effectively 40 all prerequisites for recipients to be actively engaged in their care and
perform self-care behaviors. Therefore, it is not surprising that persons with higher levels of
anxiety or depressive symptoms reported lower self-care agency, highlighting the
importance of assessing for and intervening to reduce psychological distress among lung
transplant recipients.
Although one might expect recipients with higher levels of self-care agency to hold health
control beliefs of internality (i.e., belief that health outcomes were primarily their own
responsibility), and recipients with lower levels of self-care agency to hold health control
beliefs of externality (i.e., belief that of their health professionals were responsible for health
outcomes) or chance (i.e., belief that health outcomes were up to chance), we found no
differences in health locus of control beliefs between recipients with low and high levels of
self-care agency, nor was there an inverse correlation between self-care agency and holding
health control beliefs of externality as one might expect. Recipients in this study with beliefs
that their health outcomes were primarily due to chance, reported lower levels of self-care
agency. While this finding was surprising, and not reported previously, it makes sense that
recipients who believe that chance alone influences their health outcomes might be less
likely to recognize the importance of acting as agents of their own self-care.
Limitations
This research has several limitations. First, the study was conducted with lung recipients
from a single transplant program which could affect the generalizability of our findings;
however as noted, characteristics of our sample were similar to other recipients who
underwent lung transplantation in the U.S. Second, we measured self-care agency, an
important predictor of a person’s ability to be actively involved in their care, but possession
of self-care agency may not reflect the actual performance of self-care behaviors. Third, we
assessed levels of self-care agency at only one time point, prior to discharge, to identify
recipients who may be at risk for difficulty performing self-care behaviors after transplant,
but there is evidence to suggest that individuals’ confidence in their ability to manage an
illness in the future may be inflated compared to their actual ability to independently
perform the appropriate self-care behaviors. In addition, self-care agency, like self-care
behaviors, may wane over time and fluctuate with changes in recipients’ conditions. Lastly,
recipients who agreed to participate in this study appeared to be less overwhelmed by
hospital routines and preparations for discharge than recipients who refused to be studied.
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Therefore, it is likely that refusers may represent recipients with greater psychological
distress and thus lower levels of self-care agency.
Despite these limitations, an important correlate of self-care agency—the presence of
clinically significant psychological distress was identified, and even after controlling for this
factor, the quality of relationship with primary lay caregiver raised recipients’ risk for lower
levels of self-care agency and the potential for reduced engagement in self-care activities.
Implications
Knowing characteristics of recipients who are likely to have lower levels of self-care agency
may help clinicians to identify those who need additional assistance and support to perform
self-care behaviors after discharge. Some of the predictors of self-care agency are
modifiable, therefore interventions should be designed to strengthen the quality of
relationships with lay caregivers and reduce psychological distress in order to increase
recipients’ active involvement and performance of self-care behaviors.
While lower levels of self-care agency may increase recipients’ risk for fully engaging in
their care, the possession of self-care agency alone does not guarantee that recipients will be
fully equipped to perform self-care behaviors. High levels of self-care agency do not
preclude the need to ‘tool’ recipients to perform self-care behaviors. Therefore recipients’
ability to actually perform self-care behaviors should be monitored closely. Furthermore, it
is important to continually assess recipients’ self-care behaviors over time because
vulnerability for nonadherence to self-care increases in times of medical stability,3, 41 and
interventions to promote self-care are likely to be most effective when recipients are
experiencing health threats, time when they are motivated to reduce their risks and improve
their well-being.32, 42 Further study is needed to assess the pattern of self-care agency over
time and its influence on the actual performance of self-care behaviors after lung
transplantation.
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This original research study examines levels and correlates of self-care agency, defined
as the capability and willingness of lung recipients to engage in self-care behaviors,
among 111 lung transplant recipients in order to identify recipients who may be at risk
for lower self-care agency and thus difficulty performing self-care behaviors after
hospital discharge. There were no statistically significant differences between groups
with low versus high self-care agency due to age, gender, race, education, employment
status, adequacy of household income, marital status, or health locus of control beliefs.
Recipients with the lowest levels of self-care agency (25th percentile), and thus at highest
risk for difficulty performing self-care behaviors, were significantly more likely to have
poorer quality relationships with lay caregivers (p < .001), and more distress due to
anxiety (p = .002) and depression (p < .001). After controlling for the presence of
psychological distress, the quality of the recipient-caregiver relationship remained
significantly associated with self-care agency.
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Box Plot of Self-Care Agency Scores
Note: The dark line in the middle of the boxes is the median (223.5). Far ends of box
indicate the 25th (207) and 75th (240) percentiles. T bars indicate minimum (159) and
maximum (263) scores.
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